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1. Heaun, 3a7a4u ¥ VIaHUPYyeMble pe3yJibTAThI 00yUeHUsl N0 IUCHUILIHHE

IlenssMu OCBOEHMSI AMCUUIUIMHBI «OKOJIOTHUS MHUKPOOPIaHHU3MOBY» SIBJIAETCS HU3ydeHHE
TEOPETUYECKMX OCHOB M METOAOB 3KOJOTMM MHUKPOOPTaHM3MOB; OCBOEHHME CTYAECHTaMU
COBOKYITHOCTH 3HAHHWHA IO CHCTEMAaTUKE MHKPOOPTaHM3MOB, OCOOCHHOCTSIM MOPQOJIOTHH |
LUTOJIOTUH, (PU3HOJIOTUH, ONOXUMHUH U SKOJIOTUH psfa FPYMII MUKPOOPraHU3MOB; (hOPMUpPOBaHUE
YMEHUH IPUMEHEHUS M0JIy4YE€HHbIX 3HaHUI U HABBIKOB B PELIEHUN NPO(PECCHOHATIBHBIX 3ajau.

K ocHOBHBIM 3ajjladyaM OCBOEHMS AMCLHUIUIMHBI «DKOJIOTUS MHKPOOPraHU3MOB) CIENYET
OTHECTHU:

- U3y4YEHHUE MPUHIMUIIOB U OCHOBHBIX Pa3/ieJIOB CUCTEMAaTUKN MUKPOOPTaHU3MOB, BBISIBJICHHE
CXO/ICTBA U Pa3IMYMi MEXKAY MPEICTABUTEISIMA OCHOBHBIX CUCTEMAaTHYECKUX IPYIII 10 CTPOEHUIO
U (PyHKIMAM, 0OMEHY BELIECTB, XapaKTepy pocTa B Pa3IMYHbIX YCIOBHX, U3MEHUYNBOCTHU, SKOJIOTUH,
Y4acTHUIO B OMOr€OXMMHUYECKHUX [IUKJIaX IPEBPAILCHHsI BELLIECTB;

-U3y4yeHUE BONPOCOB MPAKTUYECKOIO MPUMEHEHUS MHUKPOOPraHM3MOB B  OXpaHe
OKpYy’Karolel cpelpl, MPOMBIIUIEHHOM HPOM3BOJICTBE OHOJIOTMYECKH AKTUBHBIX BEILECTB,
pa3IMYHBIX BUAOB SHEPrEeTHUECKOrO ChIPbS; MX MCIIOJIB30BAaHUS B CEIbCKOM XO3SHCTBE U INpHU
nepepadoTKe OTXOOB;

-00ydeHHue CTYACHTOB NMpPUEMaM M METOJaM BBIJICJIICHUS U3 €CTECTBEHHBIX CYOCTPAaTOB U
KyJbTUBUPOBAHUSA OTICJIBHBIX BHJIOB WM TIPYII MHKPOOPTaHU3MOB, UX HACHTU(QHUKALIMUA U
JuddepeHManun Mo MoppoIOrHuecKuM, KyJIbTypalbHbIM, OHOXUMUYECKUM U (PU3HOIOTHYECKUM
CBOMCTBAaM.

OOydenue 1o AUCHUILTMHE «JKOJIOTHUS MHUKPOOPTaHU3MOBY» HAIlpaBJIeHO Ha ()OPMHPOBAHNE
y 00y4aromuXxcs CaelyIoIuX KOMIETEHIUH:

Ko n HanmMeHOBaHHe KOMIIETEHIIUH NuaukaTopsl 10CTHKEHUS
KOMIIeTeHIIUH
ITK-6 Pa3zpaboTka Mep 10 OUUCTKE NIIK-6.1 npuMmeHseT 3HaHUs
MUKPOOPTraHU3MaMHU-IEeCTPYKTOPaMH II0YB, HKOJIOTMUECKOTO 3aKOHOIATENIbCTBA
MMOBEPXHOCTHBIX Y TPYHTOBBIX BOJI OT Poccuiickoit denepaium; HOpMaTHBHO-
IIPOMBIIUIEHHBIX 3arpsi3HEHUN TEXHUUYECKHUX U METOJMYECKUX MAaTEepHalIOB

[0 OXPAHE OKPYKAKOUIEH CPEJIbI U
paloHaIbHOMY UCIIOJIB30BaHUIO IPUPOIHBIX
PECYPCOB; MOPsAJIKA y4eTa JAHHBIX U
COCTaBJIEHUS] OTYETHOCTH 110 OXPAHE
OKpYXKaroIllel CpeJibl; OCHOB
HIPUPOJOOXPAHHBIX OMOTEXHOJIOTHH;
TEXHOJIOTUYECKUX PEKUMOB
MPUPOIOOXPAHHBIX O0BEKTOB; IPABHII
OXpaHbl OKPYXAIOMIEH CPEIbI,
MIPOMBIIIJIEHHON 0€30MacCHOCTH; CPE/ICTB
BBIUYHCIIUTEIBbHON TEXHUKH, KOMMYHHUKAIUU U
CBSI3M; METOOB ITPOBEJICHUS IKOJIOTUYECKOTO
MOHMTOPHHIA; METOJOB BbIACIEHUS,
UACHTU(DUKAIIMN, XPAHEHHUSI U pa3MHOXKEHUS
MHUKPOOPTaHU3MOB-AECTPYKTOPOB
MIPOMBIIIJICHHBIX 3arpsi3HEHUN; TpeOoBaHM
OXpaHbl TPya, IPOU3BOACTBEHHON
CaHUTAPUU U TUTHEHBI; IPABUJI IPUMEHEHUS
CPEJIICTB MOKAPOTYIIEHUS U CPEACTB
WHIVBUAYAIbHOM 3aILUTHI.




NIIK-6.2 ymeeT ucnosib30Bath
METOJIbIl MUKPOOHOIOTHH IS PaOOTHI C
KYJIBTYPaMHi MUKPOOPTaHU3MOB;
pa3pabaThIBaTh ONTUMANIbHBIE POPMBIL,
JIO3UPOBKH U CIIOCOOBI BHEAPEHUS
[pernapaToB MUKPOOPTaHU3MOB Ha MPAKTHKE;
BECTH O0TOOP M MOJIepKaHUE KOJIIEKIIUU
[ITAMMOB MUKPOOPTaHU3MOB-/I€CTPYKTOPOB,
MIPUTOIHBIX 111 OMOpEeMEeTUAIuH; COCTABIISTh
1 (OPMHUPOBATH OTUETHYIO IOKYMEHTAIIUIO B
COOTBETCTBUH C TPEOOBAHUSIMHU
9KOJIOTHYECKUX HOPMATHBOB; POU3BOIUTH
OUHMCTKY 3arps3HEHHBIX MOYB,
MOBEPXHOCTHBIX U TPYHTOBBIX BOJI C
MCIOJIb30BaHUEM MUKPOOPTaHU3MOB-
JIECTPYKTOPOB.

HIIK 6-3 Bmameet HaBBIKaMH BBIOOpA
1 000CHOBaHUS METOJIOB M CITOCOOOB
OYMCTKH MUKPOOPTaHU3MaMH-
JECTPYKTOPAMU MOYB, IOBEPXHOCTHBIX U
TPYHTOBBIX BOJ OT MPOMBIIIIEHHBIX
3arpsi3HEHU; POPMUPOBAHUS U
MOAJEPKaHUS KOJIJIEKIIUU
MUKPOOPTaHU3MOB-JECTPYKTOPOB; aHATTN3a
PE3yJIbTaTOB OYMCTKH 3arPs3HCHHBIX TIOYB,
MMOBEPXHOCTHBIX ¥ TPYHTOBBIX BOJI C
MCIOJIb30BAHNEM MUKPOOPTaHHU3MOB-
JIECTPYKTOPOB; Pa3pabOTKH MPAKTHUECKUX
pEKOMEH 1Al TI0 UCIIOJIF30BAHUIO
MHUKPOOPTaHU3MOB-AECTPYKTOPOB TSI
OYHMCTKH 3arpsi3HEHHBIX ITOYB,
MTOBEPXHOCTHBIX ¥ TPYHTOBBIX BOJI;
(dhopMHUpOBaHHMS 3aKIIIOUYCHUS 00
3¢ (PEeKTUBHOCTH UCTIOIB30BAHUS
MeTabOoIMYECKOTo MOTeHI[hana OM00OHEKTOB
JUTSI OYMCTKH BOJIBI U TIOYBBI OT

ITPOMBIIIIIEHHBIX 3arPA3HEHU.

2. MecTO0 TUCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrpaMMbl

Juctumuimaa «9KOJIOTHS MHKPOOPTAHU3MOB» OTHOCHUTCS K YHCIY YYCOHBIX JUCITUTUIAH
yacTtd, (GOpPMUPYEMOH YYacTHHKaMH OOpa30BaTeNbHOBIX OTHOIIEHUU, bioka 1 «JluciumiuHel
(MOITyH)» ¥ BXOAUT B 00pa30BaTEIbHYIO IPOTrpaMMy MOATOTOBKH OaKaTaBpoOB.

DTa AUCHUIUIMHA CBsi3aHa co ciaeayromumu gucuurmuHamu OOIL:

«9konorus», «OCHOBBI MUKPOOHOJIOTUH U OMOTEXHOJOTUNY, «IIpOMBIIITIECHHBIE OMOTEXHOIOTHIY,
«IKOJIOTHUS IIOUBY.



3. CTpyKTypa U coepkaHue TUCHUILTHHbI
OOmast TPYAOEeMKOCTh JUCHUIUIUHBI COCTaBIsIeT 2 3a4eTHhIC CAWHUIBI, T.e. 72
aKaJeMUYECKHX Yaca.
3.1 Buabl yueOHoli paGboThl M TPY10€MKOCTh
3.1.1. Ounas ¢popma oOyueHus
Ne . KoauuvecTBo CemecTpbl
Buj yueOHoii padoThl
n/n 4yacos 5)
1 | AyauTopHble 3aHATHSI 36 36
B Tom uucie:
1.1 | Jlexuuu 18 18
1.2 | CemuHapcKue/IPaKTUUECKHUE 3aHATHUS 18 18
1.3 | JlaboparopHbIe 3aHIATHS
2 | CamocTosiTesibHasi padoTa 36 36
B Tom uucie:
2.1 | Pedepar
3 | [IpomMeskyTOUHas aTTeCTALUS
3auet/nud.3aduer/7K3aMeH 3ager 3a4er
Hroro 72 72
3.2 TemaTrnueckuii IJIaH U3y4YeHU s TUCHUNIMHBI
(o popmam oOyueHus)
3.2.1. OuHnas dpopma oOyueHHs
TpyroeMkocTh, yac
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1 BBopnas. Yuactue mmkpoopra- | 10 2 2 6
HH3MOB B OMOTHYECKUX KPYTOBO-
poTax BeIIeCTB, OOECIEYHBAIO-
IIUX YCTOHYHUBOCTH OHOCHEpHI
2 Mukpoopranusmel — wuHauka- | 10 2 2 6
TOPBI 3arpsi3HEHHSI
OKpY>KaroIen cpebt
OcobeHHocTH  3KO(PU3UOIOTHH
MHUKPOOPTaHU3MOB.




3 MeTopl U3yYeHHS MHUKpPOOHO- 10 2 2 6
JIOTUYECKUX ITOKa3aTeNeH
COCTOSIHUSI TIPUPOIHOM U aHTPO-
IIOTEHHOM CpeJbI.

4 Mukpoopranu3msl U aTMocdepa. 14 4 4 6
Onenka kayecTBa BO3yxa

0 MUKPOOHMOJIOTHYECKHM IOKa-
3aTeNsaM

5 Okosorug BomoéMoB. OreHka 14 4 4 6
CaHUTAPHOTO COCTOSTHUS
BOJIBI

6 DKOJI0rusl NOYBEHHBIX MUKpoop- | 14 4 4 6
raHu3MoB. MeTobl OIIEHKU
OHOJIOrNYECKOM aKTHUBHOCTH
MOYBBL.  MUKPOOHOPACTUTEIb-
HbIC B3aUMOACHUCTBHS.

Hroro | 72 18 18 36

3.3 ConepxaHue IMCUUILINHBI

1. BBoauas.

VYyacTre MUKpOOPraHU3MOB B OMOTHYECKUX KPYTOBOPOTAX BEIIECTB, 00ECIEUNBAIOIINX
yCcTOH4YMBOCTH OHochepsl. MecTo MUKpPOOPraHM3MOB B HEpapXuu KUBoro. Mecto u poiib
MUKpPOOPraHu3MOB B 6uocdepe.

2. MUKpPOOPraHu3Mbl — HHANKATOPBI 3arpsi3HEHUs] OKPY KaloLleii cpeabl.

Oco6eHHOCTH 3KO0(PU3HOIOTUH MUKPOOPTaHU3MOB. MUKpPOOPraHU3MBbI KaK 4acThb
sKocucTeMbl. PYHKIIMNU MUKPOOPTraHU3MOB B KPYTOBOPOTaX BELIECTB OMOT€HHBIX 3JIEMEHTOB
(yrnepona, a3ota, cepbl U APYTrHX), 00€CIEUNBAOIINX YCTOMYUBOCTh OUOChEpPHI.
OK0(U3NOTOTHUECKUE IPYIIBI MUKPOOPTaHU3MOB. DKCTPEMO(DUIbHBIE MUKPOOPTaHU3MBI.
TepmoduIbHBIE MUKPOOPTaHU3MEI M IPUPOA UX TEPMOYCTOHUNBOCTH. EcTecTBeHHBIE CpeIbl
o0uTaHMs NICUXPOPMIBHBIX U ICUXPOAKTUBHBIX MUKPOOPraHu3MoB. PactipocTpanenue
ranouiIbHbIX OaKTepuit

3. Metoabl H3y4yeHUs] MUKPOOHOJOTHYECKUX MoKa3aTe/ el COCTOSTHUS NIPUPOAHOI 1
AHTPONOIreHHOM cpebl.
Briienenne MUKpOOpraHu3MoB U3 pa3nudHbIX cpe. [loneBbie u mabopaTopHble METOIbI
9KOJIOTMYECKON MUKpOOHoIoruu. M3yueHne MeTo10B onpeiesieHus: akTUBHOCTH
MHUKPOOPTaHU3MOB B IPUPOJE

4. Mukpoopranu3msl 1 aTMocdepa.




Onenka KauecTBa BO3yXa 10 MUKPOOHOJIIOTHYECKUM TTOKa3aTessiM. Pomb
MHUKPOOPTIaHU3MOB B (HOPMUPOBAHHUH I'a30BOTO cOCTaBa aTMOc(eprl. ATMOchepa Kak
cpeaa oOuTaHUA MUKPOOPTaHU3MOB. JINMUTHpYOIINE (GaKTOPHI CPEIBI.

Crioco0sI onaianuss MUKPOOPTaHU3MOB B BO3ayX. MUKpoOnoTa Bo3ayxa

5. DkoJ0orus Bogo€MoB.
OlLieHKa CAaHUTAPHOTO COCTOSIHUS BOJIbI. XapaKTEPUCTHKA BOJIOEMOB KaK CPEJIbI
00HUTaHUS MUKPOOPTaHU3MOB. 3HAYEHHE MUKPOOPTAHMU3MOB B IEPBUYHOMN MPOTYKITUN
BOJIOEMOB M MHHEPAJU3AIMH OpraHndeckux BemecTB. OCHOBHBIC (DH3HUOIOTHYECKUE
TPYIIITBI MUKPOOPTaHU3MOB, YYaCTBYIOIIMX B MPEBPAIICHUAX BEIIECTB B BOJ0OEMaX U
KpyroBOpOT OMOI€HHBIX 3JIEMEHTOB.

6. DKo0JIOrHs MOYBEHHBIX MUKPOOPTAaHNU3MOB.
MeTo/ibl OIICHKH OMOJIOrHYeCKON aKTHBHOCTH TTOYBBI. MUKPOOHOPACTUTEILHBIC
B3aUMOJICHCTBHS. AMMOHU(HUIIUPYIOIINAE U EJUTIOI030IUTHYECKIE MUKPOOPTaHH3MbI
MoYBBI. A3oTduKcanus u nmpodIeMa
TI010pOoIvst TOYBBI. CaHUTAPHO-TIOKA3aTEeIIbHBIE MUKPOOPTaHU3MBI.

3.4. TemaTuka CEMUHAPCKHUX/MPAKTHYECKUX H JIA00OPATOPHBIX 3aHATHIA

3.4.1. CemuHapcKue/mpakTHIECKUE 3aHATHS

1. BronHas. YyacTiue MUKpOOPTaHH3MOB B OMOTUYECKUX KPYrOBOPOTAX BEIIECTB,
o0ecrneunBaroIuX YCTOHUYNBOCTh OHOChEpHI

2. Mukpoopranu3Mbl — HHAUKATOPHI 3aTPS3HEHUS OKPYKAIOIIEH CPeIb

3. MeTo/1bl H3y4eHHSI MEKPOOHOJIOTMYECKHX TTOKa3aTelIel COCTOSIHUS MPUPOTHON U
AQHTPOIIOTEHHOM Cpe/IbI.

4. Mukpoopraiusmsl 1 atMmocdepa.

5. OrneHka kayecTBa BO3/lyXa 0 MUKPOOHOIOTHUECKUM MTOKA3aTesIM

6. DKoJIOTHs BOJIOEMOB.

7. O1ieHKa CAaHUTAPHOTO COCTOSTHUS BOJIBI

8. DKOJIOTHs TOYBEHHBIX MHKPOOPTAaHH3MOB.

9. MeToabI OIIEHKH OHMOJIOTHYSCKOM aKTHBHOCTH TTOYBHI.

3.4.2. JlabopaTopHbIe 3aHATUS

He mpenycMoTpenst

a. TemaTHKa KypCcOBBIX POEKTOB (KYPCOBBIX padoT)
He npenycmoTpensl.
1. Y4eOHO-MeTOAMYECKOE M HHPOPMALIMOHHOE O0ecneyeHmne

a. HopmaTuBHubie nokyMeHTh H OCTHI



1. CanlluH 2.1.3684-21 "CaHuTapHO-3MHIEMUOIIOTUYECKUE TPEOOBAHUS K COICPKAHUIO
TEPPUTOPHUI TOPOJCKUX U CEMBCKUX MOCEICHNUHN, K BOJHBIM 00bEKTaM, MUTHEBON BOJIC M MUTHEBOMY
BOJIOCHA0KEHUI0, aTMOC(HEPHOMY BO31YXY, [I0YBAM, >KUJIBIM OMELIECHUSIM, SKCILTyaTalluu
MIPOM3BOJICTBEHHBIX, OOIECTBEHHBIX TTOMEIICHHIA, OpPTaHU3AINH U TPOBEICHUIO CAHUTAPHO-
MPOTUBOAUIEMUYECKHX (TPOPUITAKTHUECKUX ) MEPOTIPUSATHIL".

URL.:https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21 territorii.pdf

b. OcHoBHas iMTEpaTYpa

1. Bunkoga, E. A. OCHOBbI MUKPOOHOJIOTHH U YKOJIOTHH MUKPOOPTaHU3MOB : yueOHOe
nocooue / E. A. Bunkosa, H. A. Uneuna, H. M. Kacatkuna. - YaesgaoBck : Yul'TIV um.
N.H. Ynesuona, 2016. - 140 c. - ISBN 978-5-86045-874-1 : b. . - URL.:
https://e.lanbook.com/book/112110 (nara obparuenus: 15.05.2023). - Pexum

nocryna: 9bC Jlanb. - TeKCT : 31eKTpOHHBI.

C. JlonoTHUTEIbHASI INTEPATypa

1. DKoJIOTHsI MUKPOOPTaHU3MOB : yuel. 1iis1 OakagaBpos / aBT., pea. A. U. Herpycos, B.
M. T'opnenko, I'. U. Kapagaiiko [u np.] ; pen. A. Y. Herpycos. - 2-e u3z. - Mocksa :
IOpaiiT, 2015. - 266, [1] c. - (bakamaBp. ba3zoBsrii kypc). - Ykazarens: ¢. 261-265. - ISBN
978-5-9916-2734-4 : 259.00 p. - Tekct : HEMOCpeACTBEHHBIH.

d. DJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE PeCyPChl

D0P He pa3paboTaH.

e. JIluneH3suoHHoe W  CBOOOJHO  pAacHpoCTpaHsieMoe  NPOrpaMMHOe
o0ecneyeHue

He mpenycMotpeHo.

f. CoBpeMeHHbIe npodeccHOHANIbHBIE 0a3bl JaHHBIX M UHG(OPMaIlUOHHBbIE
CIIPaBOYHbIE CHCTEMbI

1. Koncynbrant [1nroc
URL: https://www.consultant.ru/
2. UndopmarnmonHas cetsb «Texakcnepr»

URL.: https://cntd.ru/

8. MarepuajJibHO-TEXHUYECKOE 00ecredeHne

[IpoBenenne mneKUUN OCYIIECTBISETCS B OOIIEYHMBEPCUTETCKUX AyAMTOPUSIX, TIE IO
BO3MOXXHOCTH MOXXHO TPEIyCMOTPETh JEMOHCTPALMIO (UIBMOB, CIAiJIOB MM HCIIOJIb30BATh
pa3natouyHble MaTepuaibl. [IpakTudeckue 3aHATHS C NPUMEHEHHEM MYJIbTUMEIUIHBIX CPEICTB
npoBozsTcs B aynautopun. (OcHalieHa IPOEKTOPOM, IKPAHOM, CTOJIAMH, CTYJIbSIMH, TOCKOM) .


https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21_territorii.pdf
https://www.consultant.ru/
https://cntd.ru/
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9. MeToanuyeckue peKoMeHIanun

a. MeToanyeckne peKOMeHIANNH /IJIsl MPeNnoAaBaTeis M0 OPraHu3aun
o0yueHus

OcHOBHBIM TpeOOBaHUEM K MPENOJABAHUIO JUCHUIUIMHBI SBJISIETCS TBOPUECKHI, TPOOIEMHO-
JIMAJIOTOBBIM TOAXOJI, MO3BOJISIIOIIMI TOBBICUTH HWHTEPEC CTYAEHTOB K COJICPIKAHUIO Y4eOHOTO
Marepuana.

OcHoBHas (opMa H3yueHUs U 3aKPEIUICHUS 3HAHUUM M0 3TOW NUCUUIUIMHE — JICKI[MOHHAs,
naboparopHas M npakTuueckas. lIpenonaBarens JOMKEH MOCIEAOBATENbHO BBIYUTATh CTYAEHTAM
pAN JEKUMH, B XOJI€ KOTOPBIX CIEAyeT COCPENOTOYUTh BHUMAHUE Ha KIKOYEBBIX MOMEHTaX
KOHKPETHOI'O TEOPETHMYECKOIr0 MaTepualla, a TaKKe OPraHM30BaTb IPOBEACHUE IPAKTUYECKUX
3aHATUA TakuM o0O0pa3oM, uTOObl aKTUBU3UPOBATH MBIIIJICHHE CTYJIEHTOB, CTUMYJIHUPOBATH
CaMOCTOSITENIbHOE H3BJIICYCHHE HMH HEOOXOAMMOW HH(POPMAIMH W3 pa3IMYHBIX HCTOYHUKOB,
CpPaBHUTEJbHBII aHadu3 METOJOB PpELIECHUW, COIMOCTaBICHUE IOJIYYEHHBIX pPE3YyJIbTATOB,
(GOpMyJIMPOBKY M apIr'yMEHTAIMI0 COOCTBEHHBIX B3IJIS10B HA MHOTHE CIIOPHBIE TPOOJIEMBI.

OcHOBY y4eOHBIX 3aHSATHH IO JAWCIUIUIMHE COCTABISIOT JIeKIHMU. B mpomecce oOydeHus
CTYJCHTOB HCIOJB3YIOTCS PAa3IUYHbIe BUABI YUEOHBIX 3aHATUHN (AyIUTOPHBIX U BHEAYIAUTOPHBIX):
JIEKLMU, CEMUHAPCKUE 3aHATHS, JJAOOpaTOpHbIE pabOThl KOHCY/IbTallMK U T.1. Ha nepBoM 3aHsATHHN 11O
JaHHOW y4eOHON NHUCUUIUIMHE HEOOXOJUMO O3HAKOMHTH CTYJIEHTOB C MOPSAIKOM €€ H3yueHus,
PACKpBITh MECTO M POJIb JUCLUILIMHBI B CUCTEME HAayK, €€ IPAKTUYECKOE 3HAYEHUE, TIOBECTU JI0
CTYJEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Tpy MoAroTOBKE K JIEKIIMOHHBIM 3aHATHSAM IO Kypcy HEOOXOAMMO IMPOAyMaTh IJIaH €ro
IIPOBEICHUS, COJEPKAHUE BCTYIUTEIBHOM, OCHOBHOM U 3aKIIOYUTEIIBHOW YacTU JICKLHH,
O3HAKOMHUTBCSI C HOBHHKAMM Yy4YeOHOH W  METOAMYECKON JUTepaTyphl, MyOJIHMKALMUSIMU
MIEPUOJUYECKON II€YaTH IO TEME JIEKLMOHHOIO 3aHATHSA, OINPEACIUTh CPEICTBA MaTepHUAIbHO-
TEXHUUYECKOTro 00ecrevyeHHsl JIEKIIMOHHOTO 3aHATH U MOPSAOK MX HCIOJB30BaHMS B XOJE YTEHUS
JIEKIMU. Y TOYHUTH IUIAH IPOBEICHUS IIPAKTUYECKOTO 3aHATHUS 110 TEME JIEKLIUH.

B xoie neKIMOHHOTO 3aHsTHs IPENnoAaBaTeb JOJKEH Ha3BaTh TEMY, yueOHBbIE BOIIPOCHI,
O03HAaKOMMUTH CTYACHTOB C IIEPEYHEM OCHOBHOU U JOIOIHUTEIBHON JTUTEPATYPHI 110 TEME 3aHATUS.

Bo BcTynuTensHON 4acTH JEKIMU 0OOCHOBATH MECTO U POJIb M3y4aeMOW TEMbI B YUEOHOM
JUCLUIUIMHE, PACKPBITh €€ IPAKTUYECKOE 3HaueHue. Eciyu yuTaercs He nepBas JEKIUsA, TO
HE00XOMMO yBSI3aTh €€ TEMY C ITPEIbIIYyIIEH, HE HapyIllas JIOTMKHU U3JI0KEeHUs y4eOHOTo MaTepuara.
Jlekuuio crneayeT HauuMHaTh, TOJIBKO YETKO 00O3HAUYMB €€ XapakTep, TEMY M Kpyr TeX BOINpPOCOB,
KOTOpBIE B €€ X0/1€ OyyT pacCCMOTpPEHBI.

B OCHOBHOH uYacTM JEKIMM CIEAYeT pAacKphITh CoOJepKaHue Y4eOHBIX BOIPOCOB,
AKIICHTUPOBATh BHUMAHHE CTYJACHTOB HA OCHOBHBIX KaTErOpusX, SBJICHUSAX U IPOIECCaAX,
0COOEHHOCTSAX UX MPOTEKaHUs. PacKppIBaTh CYIIHOCTh M COJCPKAHUE PA3IMUHBIX TOUEK 3PEHUs U
Hay4yHBIX TMIOAXOJOB K OOBSICHEHMIO TeX WIM UHBIX sBJIEHUH U mnponeccoB. Crenyer
apryMEHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO TMO3UIMIO MO CHOPHBIM TEOPETHUECKUM BOIIPOCAM.
[IpuBoauTh mpuMepsl. 3agaBaTh MO XOAY H3JIO0KEHHs JIEKIMOHHOTO MaTepuala PUTOPUYECKUE
BONPOCHI W CaMOMYy JaBaTb Ha HHUX OTBET. JTO CHOCOOCTBYET AaKTHBH3AIMU MBICIMTEIbHOM
JIEATEIIbHOCTH CTYJCHTOB, NOBBIIMICHWI0 WX BHUMAaHHsS M HMHTEpeca K MaTepually JIEKLIHH, €€
conepxanuto. IlpernonaBaTens AODKEH PYKOBOAMTH pabOTOM CTYIEHTOB IO KOHCHEKTHPOBAHUIO
JIEKIIMOHHOTO MaTepuaia, MOJYepKHUBAaTh HEOOXOIMMOCTh OTPA)KEHUSI B KOHCIIEKTaX OCHOBHBIX
MOJIO’KEHUH U3ydaeMoil TeMbI, 0CO00 BBIAEIsIS KATETOPUIHBIN anmapar.

B 3akmounTenbHOM 4acTu JeKIUU HE0O0X0AUMO c(OpMYINPOBATh OOIINE BHIBOABI 10 TEME,
PaCKpBIBAIOLINE COJIEPKAHNE BCEX BOTIPOCOB, TTOCTABICHHBIX B JIEKIMH. OOBSIBHUTD IJIaH OYEPETHOTO
CEMHUHApPCKOT0 WM J1a0OpaTOPHOTO 3aHATHUSA, AAaTh KpaTKHE PEKOMEHJAIMM IO IOATOTOBKE
CTYACHTOB K CEMHHapy Wi JabopaTopHOi pabdote. Ompenenuts MECTO U BpeMsl KOHCYJIbTalluU
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CTYAICHTaM, TOKEJaBIIUM BBICTYIIUTh HAa CEMHHApe C JOKJIagaMHu M pedeparaMu MO aKTyaJbHBIM
BOIIPOCAaM 00CY>KJ1aeMOM TEMBI.

[lenb mpakTHYECKUX 3aHATUH — 00ECNeYnTh KOHTPOJb YCBOCHHMS Y4eOHOro Marepuana
CTYACHTaMM, pAaCUIMpEHHe U YIIyOJeHHE 3HAHUM, MOJYyYEHHbIX MMM Ha JIEKIMAX M B XOJe
camocTosiTeNbHOW paboThl. IloBbimieHne 3(G(EKTUBHOCTH MPAKTHUECKUX 3aHATHH JOCTHUTACTCS
IIOCPEJICTBOM CO3/IaHUSI TBOPUECKOM OOCTAaHOBKM, pacIoJlararouieil CTYyJEeHTOB K BBICKA3bIBAHUIO
COOCTBEHHBIX B3IJISIOB M CYXACHUH IO OOCYKJaeMbIM BOIPOCAM, JKEJIAHUIO Yy CTYAEHTOB
nopa0oTaTh y IOCKH IIPH PELICHUH 3ajay.

[Tocne kaxAgoro JEKIMOHHOIO, JIA0OPaTOPHOIO U IMPAKTUYECKOI'O 3aHATUS CHAEIaTh
COOTBETCTBYIOIIYIO 3alIMCh B )KypHajaxX ydyeTra I0CEHIaeMOCTH 3aHSATUH CTYACHTAMH, BBIICHUTH y
CTapoCT Y4e€OHBIX I'PYII IPUYUHBI OTCYTCTBUS CTYIEHTOB Ha 3aHATUAX. [IpoBOAMTH TpyNIOBBIE U
VHJVBHIyaJIbHbIE KOHCYJIBTALIMM CTYACHTOB I10 BOIPOCaM, BO3HUKAIOIUM Yy CTYIEHTOB B XOJ€ UX
HOJTrOTOBKHU K TEKYIIEH U IPOMEXYTOUHOM aTTecTally 10 y4eOHOM AMCLUILUINHE, PEKOMEH/10BaTh B
MOMOIIb y4eOHBIC U IPYTHE MaTEepPHaIbl, a TAK)KE CIPABOYHYIO JIUTEPATYPY.

OreHka BbICTaBIISIETCS MIPENoJjaBaTeieM U 00bsBISETCS I0CIe OTBETA.

IIpenonaBarenb, NPUHUMAIOIIMKM 3a4€T WIM JK3aMEH, JUYHO HECET OTBETCTBEHHOCTH 3a
IIPABWJIBHOCTD BBICTABJICHMSI OLICHKU.

b. MeToaudeckne yKazaHus AJsi 00y4arOIIMXCs M0 OCBOCHUIO U CHUTITHHbI

Pa6oTa CTYJACHTA HAlIpaBJICHA Ha:

° HU3YUCHUC TCOPCTHUYCCKOI0 Marc€puajia, INOArOTOBKA K IMPAKTUYCCKUM 3aHATHAM H
BBIIIOJIHCHUE TIPAKTUYECKHUX PabOT

° IIOATrOTOBKaA u BBITITOJIHEHHUEC TCCTUPOBAHUA C HCIIOJIb30BAaHUEM
00111e00pa30BaTENBLHOrO MopTalia

. HarcaHue pedepara 1o npeuIoKeHHON TeMe

CamocrosTenbHas paboTa CTYJIEHTOB IMpEACTaBiIseT COOOM BakHEiIiee 3BEHO Yy4eOHOIro
mporiecca, ©0€3 MPaBWIHLHOW OpraHU3alMid  KOTOPOro OOy4arolmuics HE MOXEeT ObITh
BBICOKOKBAJIN(PUITUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT NOJKeH NMOMHHUTh, YTO HaYyMHATh CaMOCTOSITENIbHBIE 3aHATUS CIIEAYET C MEPBOIO
CeMecTpa U MPOBOAMTH UX PEryispHO. OUeHb BaKHO MPUIIOKUTH MAKCUMYM YCHUJIHMM, BOJIH, YTOOBI
3aCTaBUTH ce0s1 paboTaTh C TOJIHON HATPY3KOM C MEPBOTO JTHSI.

He cnenyer orkiagpiBaTh paboTy Takke M3-3a HEPaOOYEro HACTPOEHHUS WIIM OTCYTCTBUS
BIOXHOBeHMs. HacTpoeHue HykHO co3zaBath caMoMy. [loHMMaHne HEOOXOMMOCTH BBIIOJIHEHUS
paboThl, 3HAHUE LIEJIHU, OCMBICIIEHUE MTEPCIIEKTUBBI OJIArONPUATHO BIMAIOT HA HACTPOEHHE.

Kaxxaplii CTy€HT JOKEH caM IUIAaHMPOBaTh CBOIO CAMOCTOATEIbHYIO paboTy, MCXOns U3
CBOMX BO3MOXXHOCTEH M NMPUOPHUTETOB. DTO CTUMYJHUPYET BBIOJHEHHE paboThI, co3naer Ooiee
CIOKOWMHYIO0 OOCTaHOBKY, YTO B UTOT'€ MOJIOKHUTEIHHO CKa3bIBA€TCA HA YCBOEHUHU MaTepHaa.

BaxxHo mosnHee yuecTh 00CTOSATENbCTBA CBOEH padOThI, YSICHUTD, UTO SBJISIETCS IJIaBHBIM Ha
JTAHHOM JTare, KaKylo IOCJeI0BaTeNbHOCTh pabOThl BHIOPATh, YTOOBI BHIOJHUTH €€ JIy4dlle U C
HAauMEHBIIMMH 3aTpaTaMU BPEMEHU U SHEPTUHU.

Jns miogoTBOpHOM paboOThl HEMAJIOBAXXHOE 3HAYCHHE WMEET OOCTAaHOBKA, OpraHU3AIlUs
pabouero mecta. HyxHO 100UTBCS, 4TOOBI MECTO pabOTHI MO BO3MOKHOCTH OBIJIO MOCTOSIHHBIM.
Pabota Ha IpUBBIYHOM MeCTeE JieaeT ee 6osee MmIoJ0TBOPHON. [IpoayKTHBHOCTH pabOThI 3aBUCUT OT
IIPAaBWJIBHOTO 4Y€peloBaHus TpyAa MU oTabixa. Ilosromy kakaple 4ac MM JBa CIEAYET JeiaTh
nepepbiB Ha 10-15 MuHyT. BBIXOMHBIE AHM JydIlle TOCBATHTh AKTHBHOMY OTIBIXY, 3aHSTHIM
CIIOPTOM, IIPOTYJIKAMHU Ha CBEXKEM BO3/yX€ U T.J. Jlake MepeKIoueHne ¢ OJJHOTO BUAa YMCTBEHHON
paboThI HA IPYrOi MOKET CIIY)KUTh aKTUBHBIM OTJBIXOM.

CryneHT JODKEH IOMHHTB, YTO B IIpoliecce OOydeHHUs BaKHEHMIIYI0 pOJIb Urpaer
caMOoCTOsTeNIbHas paboTa ¢ KHUToW. HayunThcst paboTaTh ¢ KHUTON — BayKHEHIIIas 3a1a4a CTY/ICHTa.
be3 aToro HaBbika OyneT Ype3BbIYANHO TPYJHO U3Y4aTh MPOrPaMMHBIN MaTeprall, U MHOTO BpeMEHHU
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OyIeT mOoTpayeHO HepaluoHalbHO. PaboTa ¢ KHHroil CKIaiplBaeTCs M3 YMEHHUS Moa00parth
HEOOXOUMBbIC KHUTH, pa3o0paThCsi B HHX, 3aKOHCIEKTUPOBATh, BBIOPATh TIJIaBHOE, YCBOUTH H
MPUMEHUTD Ha MPAKTHUKE.

10. ®Donx OLEHOYHBIX CPEICTB
a. MeToabl KOHTPOJISI M OlleHUBAHUS Pe3yJIbLTATOB 00y4eHUsI

Jlo maTel mpoBeaCHUS MPOMEKYTOYHOM aTTECTAIIMU CTYCHT JOJKEH BHITIOJTHUTH BCE PaOOTHI,
MPelyCMOTPEHHBIE HACTOAIIEH paboueii mporpammoii AucuuIuinHbl. [lepedeHs 00s3aTenbHBIX pPadoT
U ¢hopMa OTYETHOCTH MPEACTABICHBI B TaOJIHULIE.

[lepeueHr 00s3aTeNbHBIX pPa0OT, BBHINOJHSIEMBIX B TEUYEHHE CEeMecTpa IO AUCLHUIIINHE
«IKOJIOTUsI MUKPOOPTaHU3MOB)

Bun pabotsl @opMa OTYETHOCTH U TEKYILETO KOHTPOJIS
[IpakTuyeckue OdopmiieHHBIE BBINOJIHEHHbIE PaKTUYECKHE paoor,
paboThI IPEIYCMOTPEHHBIX pabouell mporpaMMmoil JUCLUIUIMHBI C OTMETKOM
IIperoiaBaTesss O BBIOJHEHUH, €CIU BBIOJHEHbI U O(QOPMIICHBI BCe
paboTHI.
Pedepat [IpencraBute pedepar Mo BHIOpAaHHOW TeMe C OIICHKOM

IpernojaBaTels 1Mo pe3yabTaTtaM mpeacTaBieHus pedepara B popme
MPE3CHTAIMH U Ha OyMa)KHOM HOCHTEJIE.

TectupoBanue Ornenka mpemnojaBaTeNs, €ClIU pe3yabTaT TECTUPOBAHUS IO
mkane cocrasuser ooinee 41 %.

b. IIkajia 1 KpUTEPUHU OLEHNBAHUS Pe3yJIbTATOB 00y4YeHUsI

7.2.1. llIkana oueHuBaHus pedepara

[Ikana oueHuBaHus Onucanue

OTinyHO BeimonHeHnsl Bce TpeOOBaHMS K HANMCaHMIO W 3aluTe pedeparta:
o0o3HaueHa mpobiemMa U 000CHOBaHA €€ aKTyallbHOCTb, IPOBEICH
aHaJM3 Pa3JIMYHBIX TOUYEK 3PEHHs Ha paccMaTpUBaeMylo MpolieMy U
JIOTUYHO MU3JI0KEHA COOCTBEHHAs! MO3UIMS, CHOPMYIUPOBAHBI BHIBOIBI,
TeMa pPacKpbITa MOJHOCTHIO, BbIJIEpKaH 00bEM, COOIIOICHBI TPEOOBaHUS
K BHEIIHEMY O(QOpPMIICHUIO, JaHbl MPAaBUJIbHBIE OTBETHI Ha
JIOTIOJTHUTEIbHBIE BOTIPOCHI.

Xoporo OcHoBHble TpeOOBaHUS K pedepaTy U ero 3aliuTe BHIIOJIHEHbI, HO MpU
9TOM JOMYyUIEHBI HEAOUYETH. B 4acTHOCTH, MMEIOTCSI HETOYHOCTU B
U3JI0KEHUN MaTepHana; OTCYTCTBYET JOrMUYecKas MOCIe10BaTeIbHOCTb
B CY)XICHMAX; HE BbIIepKaH 00bEM pedepaTa; UMEIOTCS YIYIIEHUS B
o OpMIIEHNH; HA JOMOJHUTEIbHbIE BONPOCHI MPU 3aILUTE JaHbI
HEIOJIHbIE OTBETHI.

Y 10BIETBOPUTEIILHO NmeroTcs cymiecTBeHHbIE OTCTYIUIEHHUS OT TpeOoBaHUil k pedepaty. B
YaCTHOCTH, TEMa OCBELICHA JIUIIb YACTUYHO; JOMYIIECHbI (PaKTHUECKUE
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oKMOKH B cofiep)aHuu pedepara WM IpU OTBETE HA JOMIOJIHUTEIbHBIC
BOIIPOCHI; BO BPEMS 3alIUThI OTCYTCTBYET BBIBOJ.

HeynosnerBopurensHo | Tema pedepara He pacKkpbiTa, OOHapyKXHMBAeTCS CYIIECTBEHHOE
HETMOHUMAaHUE MPOOJIEMBI.

7.2.2. llIkajia oneHMBAHUS TECTHPOBAHMS

P€3YJ'IBTaT TECTUPOBAHUA OLICHUBACTCH 110 HpOHCHTHOfI IIKaJI€ OICHKH.

Orenka KonuuecTBO npaBMIIbHBIX OTBETOB
OTJIMYHO oT 81% mo 100%
XOPOIIIO ot 61% 1o 80%
YAOBJIETBOPUTEIBLHO ot 41% mo 60%
HEY/I0BJICTBOPUTEIIHHO 40% u MeHee MPaBWIBHBIX OTBETOB

7.2.2. Onucanue nNoka3areJieil 1 KpuTepUeB OLleHUBAHUS KOMIeTeHIMH, popMupyeMbIX
110 UTOT'aM OCBOCHMS JMCHUILIHHBI (MOAYJIs), ONIMCAHUE IIKAJI OLlCHUBAHUS.

[Toxa3zaTenem oLleHMBaHHUS KOMITETCHIIMI HA PA3JIMYHBIX 3Tanax ux (POpMUPOBAHUS SIBIISETCS
JOCTH)KEeHUE 00yJaroIlUMUCS IIIAHUPYEMBIX Pe3yJIbTaTOB 00Y4YEHUS 10 JUCHMILIMHE (MOAYIIIO).

BrimonHeHsl Bce BUABI y4eOHOH pPabOTHI,
MpeAyCMOTpEeHHBbIE y4eOHbIM TuIaHOM. CTyaeHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHUM,
HAaBBIKOB MIPUBEJICHHBIM B TaOJMIIaX MMOKa3aTeleH,
Omnepupyer MPUOOPETEHHBIMU 3HAHUSIMU,
3auTeHo YMEHUSIMU, HABBIKAMU, IPUMEHSIET UX B CUTYAIUIX
MOBBILIEHHON CIOXKHOCTH. [Ipu 3TOM MOTryT OBITH
JIOTMYIIIEHBI HE3HAYHUTEIIbHBIC OIHOKH,
HETOYHOCTH, 3aTPYJHEHUSI TPU aHATUTHUYECKUX
onepanusx, IepeHoce 3HaHUN U YMEHHI Ha HOBbIE,
HECTaHJapTHbIE CUTYyALINH.

He BrnmonHeHn oauH uau 0ojiee BHUIOB
yueOHOI paboThl, MPEAYCMOTPEHHBIX YYEOHBIM
m1aHoM. CTyIeHT JI€MOHCTPUPYET HEMOJIHOE
COOTBETCTBME  3HAHUW, YMEHUN,  HABBIKOB
MPUBEAECHHBIM B Ta0IHUIIax oKasaTelei,
Hezaureno JIOITyCKAIOTCSI 3HAYNUTCIIbHEIC OIIIMOKH,
MPOSIBJISIETCS  OTCYTCTBHE  3HAHWM, YMEHUH,
HaBBIKOB 1O  psiy  MOKa3zarened, CTYyACHT
WCIIBITBIBACT 3HAYMTENbHBIE 3aTPYJHEHUS TIPH
ONEPUPOBAHUM 3HAHMSIMU U YMEHUSIMU TPU HUX
MEPEHOCE HA HOBBIE CUTYAIUU.

C. OuneHovHble cpeacrea
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7.3.1. Texkymuii KOHTPOJIb

IIpumep TecTOBBIX 3aJaHMIA:
1. JInodwunuzamnus 3aKIIr09aeTCs:
a) B BBICYIIIMBAHUU TI0]T BAKYYMOM M3 3aMOPOKCHHOTO COCTOSTHUS;
0) B BBICYIIIMBAaHUH M3 3aMOPOKEHHOTO COCTOSIHHS,
B) B 3aMOPa)XHBAHUH T10J] BAKYYMOM;
T') B BBICYIIIMBAHHUH IT0J] BAKYYMOM.

2. CoctaB MEKPOQIIOpPHI TOYBBI 3aBUCUT OT CIEIYIOIUX (DaKTOPOB:
a) TUIIA ITOYBBI;

0) cocTaBa pacTHTEIIBHOCTH;

B) TEMIIEpPATyphl OKPYKAIOLIEH CPEIbI;

T') BCE MEPEUYHCIICHHOE;

3. B cocras AyYTOXT OHHOH MI/IKpO(I)J'IOpr BOJABI BXOJAT CJICAYHOIINC
MNpeaACTaBUTECIIN:

a) Micrococcus candicans;

0) Sarcina lutea;

B) Bacillus cereus;

r) Escherichia coli;

Tembl pepepaToB:

1. Yyactre MUKpOOPraHM3MOB B OMOTHYECKUX KPYrOBOPOTAX BEIIECTB, 00ECIIEUNBAIOIINX
yCTOMUUBOCTH OHoChEpHI.

2. MecTo MUKPOOPTaHU3MOB B UEPAPXUH KHUBOTO.

3. MecTo u posib MUKpOOPraHU3MOB B buocdepe.

4. MuKpoOpraiu3Mbl — UHAUKATOPBI 3aTPA3HEHUS OKPYKAIOIIEH CpeIbl.

5. OcobeHHOoCTH SKO(U3NOTIOTMH MUKPOOPTaHU3MOB.

6. ®yHKIIMM MUKPOOPTaHU3MOB B KPYTOBOPOTaX BEIECTB OMOT€HHBIX 3JIEMEHTOB
(yraepona, a3oTa, cepbl U APYTHX)

7. Dx0(pU3NOTOTUYECKHE IPYNIBI MUKPOOPTaHU3MOB.

8. DkcTpeMopUIbHBIE MUKPOOPTaHU3MBI.

9. TepmodmITbHBIE MUKPOOPTAHU3MBI U IPHPOJIA UX TEPMOYCTOHYNBOCTH.

10. EctrecTBeHHbIE Cpe/bl OOMTAaHUS CUXPO(UIBHBIX M ICUXPOAKTUBHBIX
MHUKpPOOPTaHHU3MOB.

11. PacnpoctpaHenue rajopuiabHbIX OaKTepHii

12. Metoabl n3y4eHus: MUKPOOHOJIOTHUECKUX TIOKa3aTenel COCTOSHUS MPUPOTHON H
AQHTPOIIOTEHHON CPEJIBI.

13. Beinenenne MUKpOOPTaHU3MOB U3 Pa3IMIHBIX CPE/I.

14. Onenka kayecTBa BO3/1yXa 10 MUKPOOHOJIOTHUECKUM MTOKA3aTeIsIM.

15. Ponp Mukpoopranu3mMoB B (hOpMHpPOBAaHUH ra30BOT0 COCTaBa aTMOCHEPHI.

16. ATmocdepa kak cpea OOUTaHUS MUKPOOPTaHU3MOB.

17. JlumutHpyromue GakTopbl Cpebl.

18. Mukpobuota Bo3ayxa

19. OneHka caHUTapHOTO COCTOSIHHS BOJIBI.

20. XapakTeprcTHKa BOJJOEMOB KaK Cpeibl OOMTaHUSI MUKPOOPTaHH3MOB.

21. 3HaueHre MUKPOOPTraHU3MOB B IEPBUYHON MPOAYKIIUH BOJOEMOB U MUHEPATU3AIIUH
OpPraHUYECKUX BEIIECTB.
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7.3.2. IlpoMe:kyTOUYHASI ATTECTAIUS
7.3.2.1. Bonipochl K 3a4eTy M0 AUCHHUILINHE «IKOJIOTHSI MUKPOOPTaHU3MOBY:

YdacTre MUKPOOPTaHU3MOB B OMOTUYECKHX KPYTOBOPOTAX BEIIECTB, 00ECIICUNBAIOIINX
YCTOMYHUBOCTH OUOC(hEPHI.

MecTo MUKPOOPraHU3MOB B HEPAPXUU SKUBOTO.

MecTo 1 posib MUKPOOPraHU3MOB B Orocdepe.

MuKpoopranu3Mbl — MHAMKATOPHI 3arPSA3HEHNS OKPYKAIOIIEH CPEIbl.

OcobeHHOCTH 3K0(U3NOIOTMH MUKPOOPIaHU3MOB.

Mukpoopranu3Mbl Kak 4acTb YKOCUCTEMBI.

OyHKIMM MUKPOOPIaHW3MOB B KPYTOBOPOTaX BEIIECTB OMOT€HHBIX 3JEMEHTOB (yriepona,
a30Ta, CePhI U JIPYTHX ), 00CCIICUNBAIONINX YCTOWIUBOCTE OHOChEpHI.
OK0o(pU3M0I0rNUECKHE IPYNIbl MUKPOOPTaHU3MOB.

OKcTpeMOpUIbHbIE MUKPOOPTaHU3MBI.

TepmouabHBEIE MUKPOOPTaHU3MBI U IPUPOJIA HX TEPMOYCTOHYHUBOCTH.

EcrecTBeHHbIE cpe/ibl OOMTAaHUS CUXPOPUIBHBIX U ICUXPOAKTUBHBIX MUKPOOPTaHU3MOB.
Pacnpoctpanenue ranoguiabHbIX OaKTepHii

Metoabl M3y4eHUS MHKPOOMOJIOTMYECKHX IIOKa3aTeslell COCTOSHHUS IMPUPOTHOW U
AHTPOIIOI€HHOU CpeBl.

Bbiienenne MUKpOOpraHU3MOB U3 pa3iIMyHbIX CPEN.

[ToneBbie 1 1a0OpaTOPHBIE METO/IbI AKOJIOTMUYECKONH MUKPOOUOJIOTHH.

W3yuenune MeTo0B OIpe/IesIeHUs] aKTHBHOCTUMUKPOOPTaHU3MOB B IPUPO/IE

OneHka KayecTBa BO3yXa M0 MUKPOOHOJIOTHYECKUM ITOKA3aTEIsIM.

Poinb MUKpOOpraHu3MoB B JOPMHUPOBAHUH ra30BOI'0 COCTaBa aTMOC(EPHI.

ATMocdepa kak cpeia 0OUTaHUs MUKPOOPTaHU3MOB.

JIumuTHpyronme (pakTopsl Cpesl.

Crioco0pl nonailaHusi MUKPOOPTaHU3MOB B BO3/1yX.

MukpobuoTta Bo3ayxa

OrneHKa CAaHUTapHOTO COCTOSTHUS BOJIBI.

XapakTepuCTUKa BOJJOEMOB KaK Cpeibl 0OMTaHUS MUKPOOPTaHU3MOB.

3HaueHue MUKPOOPraHU3MOB B MEPBUYHON MPOAYKIIMH BOJOEMOB M MHUHEpaIU3aLUU
OpPraHUYECKUX BEILECTB.

OcHoBHbIE (PH3HOTOTHUECKHUE TPYIIIBI MUKPOOPTaHM3MOB, YYaCTBYIOIIUX B MPEBPAILIEHUAX
BEIIECTB B BOJOEMAX U KPYrOBOPOT OMOTE€HHBIX 3JIEMEHTOB.

MeTo/1b1 O1IEHKH OMOJIOTHYECKOW aKTUBHOCTH ITOYBHI.

MukpoOHOpacTUTENbHbBIE B3aUMOICHCTBHUS.

AMMOHHU(DUITUPYIONIUE U IETUTIOI030IUTHIECKHE MUKPOOPTaHU3MBbI ITOUBBI.
AzoTdukcanus u npodiema miog0poaAus NOYBBL.

CaHunTapHO-TIOKa3aTeIbHbIE MUKPOOPTaHU3MBbI.



